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Purpose Integration Center (POIC) consoles and onboard
payload workstations.
The purpose of this research is to develop and
assess a Human-Computer Interface (HCI) With the advent of today’s advanced graphical user
prototyping environment that includes: 1) an HCI interfaces (e.g., icons, pop-up menus, virtual
format development tool; 2) a test and evaluation control and display panels, etc.), the user’s ability
simulator development tool; 3) a dynamic, to monitor and control systems and processes can
interactive interface between resultant HCI's and be greatly enhanced through proper attention to
simulators; and 4) an embedded capability to the “look and feel” of the HCI. Thus, the process
evaluate the HCI based on a user’s performance.to develop the HCI requirements/specifications
has gained increased importance. Ideally, this
process should employ an iterative “test and
Background revise” methodology where the design
requirements are developed and extensively
Many of the activities and functions at the MSFC, refined before design implementation, minimizing
and for that matter throughout the Agency, take costly (e.g., money, time) rework of requirements
place via a computer interface. Commercially and/or design that can occur during later phases.
available applications (e.g., word processors, Software development problems usually occur
spreadsheets) come with their own HCI's. during requirements specification and it is here
However, since much of the work at MSFC is with that elaborate feedback loops are needed though
specialized, unique, and/or prototype systems andseldom provided.
processes, unique HCI's must be developed and
tailored to that specific application or environment. Prototyping is a methodology based on an
In many cases, the HCI's must be either developedevolutionary perspective of HCI development,
prior to the completion of a fully functioning target producing early operative versions (prototypes) of
system or process, or developed isolated from thethe HCI's for subsequent evaluation and revision.
existing system/process. In both instances, the HCIThere are two basic approaches to prototyping:
requirements must be developed without the “static” and “dynamic.? Static prototyping
benefit of interacting with the target system or provides HCI's that can be demonstrated, but not
process. At MSFC, these include HCI's at the used directly. This approach does not include the
various test stands and labs, on the variousfunctionality of the target process or system.
Huntsville Operations Support Center (HOSC) Dynamic prototyping results in a testable
and Payload Operations Control Center (POCC) simulation that provides a fully functional HCI
consoles, on the Spacelab Payload and Generathat can be “test flown” by the end usand
Support Computer (PGSC), and soon, on theenables interactive usability studies and
International Space StatioRayload Operations acceptance testing. The goal of prototyping,
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usability studies, acceptance testing, etc., is toconsider such performance attributes as the type
force as much of the evolutionary development and frequency of errors, time and context of calls
as possible into the preimplementation phase,to <Help>, subtask completion times, response
when modifications are relatively easy and times, etc.

inexpensivé.

There are four key tools or capabilities necessary Approach
for the dynamic prototyping process. First, a tool
is required to build and spatially arrange the Six tasks were planned to accomplish the
various buttons, widgets, icons, menus, etc., thatobjectives of this project. In the first task, the
populate a computer display. A second tool is necessary additional hardware and software was
required to develop a simulation of the target procured. The HCI format development tool
system or process. Although the resultant (SAMMI) was already available in the CAVE Lab.
simulation does not require the fidelity of atraining PERCNET, a user-centered, knowledge-based
simulator, it must simulate enough of the relevant modeling and simulation application and its
functional attributes of the target system or processhosting platform (SUN SPARCStation 10GX) was
to enable usability studies and acceptance testingprocured. Requirements for a SAMMI-to-
Third is the capability to provide a dynamic, PERCNET “bridge” was developed and the code
interactive interface between the prototype HCI, providing this functionality procured.
developed with the first tool, and the simulation
of the target system or process, developed withDuring task two, a candidate target system
the second tool. Thus, for example, when a “Power (automobile) was identified and relevant data and
Fan ON” icon on the display is selected, the related information gathered. Preliminary requirements
“Fan RPM” gauge on the display increases and for the HCI's, simulator, evaluation metrics, and
the “Temperature” gauge decreases. At projectapproaches to embedding the evaluation metrics
start, the existing capability that came closest to were to be developed. Task three began with the
this is the interactive link between the Computer delivery of the hardware and software. During this
Applications and Virtual Environments (CAVE) phase, installation, systems integration, check-out,
Laboratory and the Payload Crew Training and familiarization occurred.
Complex (PCTC), where prototype displays could
be developed and linked to existing Spacelab Task four began the iterative process of developing
training simulators. The utility of employing this and refining the HCI’s, simulator, and evaluation
capability as a dynamic prototyping environment metrics for the target system. The HCI's and
is diminished because the training simulators aresimulator were linked through a dynamic,
delivered too late to be effectively used in interactive interface. This task ended with an
prototyping the displays. assessment of the functionality and performance
of the simulator, HCI's, and SAMMI-to-
The fourth key capability, an extremely important PERCNET “bridge.” During task five, the
aspect of the prototyping process, is the ability to evaluation metrics were implemented and
evaluate the adequacy of the prototype HCI's. If assessed. Task six involved empirically assessing
done correctly, the evaluation not only determines the integrated dynamic HCI prototyping
that an HCI is deficient, but points to specific environment with embedded evaluation capability.
aspects or attributes of the HCI that need
improvement. This includes not only verifying
compliance to applicable styles, guidelines, and Accomplishments
standards, but also measuring the adequacy of the
HCI to enable the user to control and maintain During the past year, the HCI's, simulator, and
situational awareness of the target system or SAMMI-to-PERCNET “bridge” were refined and
process. Adequacy, or usability, measures would assessed. The system provided the necessary
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functionality; however, the simulator performance Status of Investigation

(response time) was not sufficiently fast enough

to satisfy HCI response requirements. In fairness, Project approval was received on October 1, 1992.

PERCNET was originally developed as a Human- The estimated completion date is Spring 1998.

System Integration analysis tool, where initial This task will continue in FY98 with no additional

conditions were input and the system ran a closedfunds.

simulation until completion. Speed was not a

driving requirement. This project opened up the

simulation for real-time interaction with an HCI. References
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The last tasks are to reduce and analyze the data
and prepare the final report.

Funding Summary ($k)
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